A fter sterile or infectious insults, injured tissues expose or release alarm signals that are detected by specific innate immune receptors on myeloid cells (1) . This triggers an inflammatory response, which promotes the recruitment of myeloid cells into the damaged organ. This innate immune response must be tightly regulated to avoid additional tissue damage (2) .
Among myeloid cell sensors of tissue damage, dendritic cell natural killer lectin group receptor-1 (DNGR-1; Clec9a gene) is a C-type lectin receptor (CLR) that detects F-actin exposed by damaged cells (3, 4) . DNGR-1 is mainly expressed by mouse and human conventional type 1 dendritic cells (cDC1s), including CD103 +
CD11b
− DCs in peripheral tissues (5, 6) . DNGR-1 favors the crosspresentation of dead cell-associated antigens to CD8 + T cells (7) (8) (9) . However, whether DNGR-1 plays any role in innate immunity is unknown. To address this issue, we used a mouse model of caerulein-induced acute necrotizing pancreatitis (Fig. 1A) , which results in massive acinar cell death, leading to the infiltration of myeloid cells. This, in turn, triggers further pathology and edema (10) . Upon caerulein treatment, there was increased pancreatic infiltration by neutrophils, but not monocytes, in DNGR-1-deficient (Clec9a gfp/gfp ) mice compared with that observed in wild-type (WT) mice (Fig. 1B) . Neutrophil numbers in the bone marrow (BM) and blood were similar in both genotypes ( fig. S1 ), ruling out an effect of DNGR-1 deficiency on neutrophil ontogeny and suggesting a local recruitment effect.
As a nongenetic approach, we used a DNGR-1-blocking antibody (7, 11) . Receptor blockade phenocopied the exacerbated pancreatic infiltration of neutrophils (Fig. 1C) but not monocytes (fig.  S2A ). Enhanced neutrophilia upon DNGR-1 blockade was lost in Batf3 −/− mice ( Fig. 1D and fig.  S2B ), which lack functional cDC1s (12), indicating that cDC1s are the key mediators. Pancreatic CXCR2-mediated neutrophil infiltration is pathological in acute pancreatitis (13) . Consistently, caerulein-treated Clec9a gfp/gfp mice displayed exacerbated pancreatitis with increased serum lipase concentrations (Fig. 1E ) and extended pancreatic edema (Fig. 1F) .
The rapid kinetics of neutrophil infiltration suggested the involvement of an innate immune response. To test this, Rag1 −/− (lacking B and T cells) and Rag1
−/−

Clec9a
gfp/gfp mice were subjected to caerulein-induced acute pancreatitis. Notably, the absence of DNGR-1 resulted in enhanced neutrophil infiltration (Fig. 1G and fig.  S2C ) and increased circulating lipase concentrations (Fig. 1H) in B and T cell-deficient mice. Thus, after tissue damage, DNGR-1 expressed on cDC1s regulates the recruitment of neutrophils without the involvement of B and T cells.
A reduction of neutrophil-mediated immunopathology is associated with disease tolerance upon infection, which limits the impact of damage-generating infectious challenges on host fitness without affecting pathogen burden (14, 15) . To test whether DNGR-1 affects disease tolerance, we used systemic Candida albicans infection, which generates extensive renal tissue necrosis (16) . DNGR-1-deficient mice showed increased morbidity and mortality upon systemic candidiasis (Fig. 2, A and B) , despite having a similar fungal burden (Fig. 2C) . Extended pathology in the absence of DNGR-1 correlated with increased neutrophil infiltration in the kidney (Fig. 2, D and E) . Neutrophil numbers in BM or blood of WT and Clec9a gfp/gfp mice were similar ( fig. S3 ). DNGR-1 blockade in infected mice phenocopied increased neutrophilia (Fig. 2F) , which was prevented in BATF3-deficient mice (Fig. 2G) , indicating that cDC1s mediate the effect. Of note, Rag1
gfp/gfp mice also showed increased renal neutrophil numbers (Fig. 2H ) and reduced survival after infection (Fig. 2I) . Monocyte recruitment into Candida-infected kidneys was not significantly increased in any of the DNGR-1-deficient conditions (right panel of Fig. 2D and  fig. S4 ). Thus, DNGR-1 dampens the recruitment of neutrophils to damaged tissues in both sterile and infectious settings in a B and T cellindependent manner.
Neutrophil-mediated renal immunopathology causes acute kidney failure and mortality during systemic candidiasis (17, 18) . Consistently, C. albicans-infected Clec9a gfp/gfp mice showed exacerbated kidney damage, with increased terminal deoxynucleotidyl transferase-mediated deoxyuridine triphosphate nick end labeling (TUNEL)-positive cells (Fig. 2J) , increased concentrations of serum creatinine (Fig. 2K) , and enhanced expression of kidney injury molecule-1 (KIM-1) (Fig. 2L) . Kidney neutrophilia was increased in Clec9a gfp/gfp mice three days after infection (Fig. 2M) , along with enhanced KIM-1 expression (Fig. 2N) . Thus, exacerbated renal damage caused by neutrophils could underlie increased pathology in Candidainfected Clec9a gfp/gfp mice. We tested whether DNGR-1-regulated neutrophilia drives tissue damage in sterile pancreatitis (Fig. 3A) . Partial depletion of neutrophils with an antibody against Ly6G (anti-Ly6G, or 1A8 antibody) ( fig. S5 ) reverted the enhanced edematous lesions found in isotype-treated Clec9a gfp/gfp mice upon caerulein treatment (Fig. 3B ). Assessing the impact of neutrophils in C. albicans infection is more complex, because the depletion of neutrophils is lethal (19) . To circumvent this, we first used fungizone to eliminate the fungus starting at day 3 postinfection (Fig. 3C and fig. S6A ), after initial tissue damage by the infection (Fig. 2N) . Removal of C. albicans did not affect the exacerbated neutrophil infiltration (Fig. 3D ) or renal damage ( Fig. 3E ) observed in Clec9a gfp/gfp mice. Thus, after the initial damage, the presence of fungus was not essential for the DNGR-1-dependent effect. Neutrophil depletion with 1A8 antibody in the presence of fungizone (Fig. 3 , C and F, and fig. S6B ) prevented the enhanced renal damage found in isotype-treated Clec9a gfp/gfp mice (Fig. 3 , G and H), even though fungal burden was equivalent between genotypes (Fig. 3I ). Thus, neutrophil influx is the cellular mechanism driving the pathology in Candida-infected Clec9a gfp/gfp mice. To decipher the mechanisms underlying the regulatory role of DNGR-1 on cDC1s in neutrophil infiltration, we used F-actin-myosin II complexes as DNGR-1 ligand (DNGR-1L) to robustly trigger the receptor (20) . Plated DNGR-1L triggered signaling through the DNGR-1-SYK axis in B3Z-NFAT reporter cells (7) in a dose-( fig. S7A ) and DNGR-1-dependent manner ( fig. S7B ). Then, we used a cDC1 cell line (MutuDC) (21) that expresses DNGR-1 as well as Dectin-1 ( fig. S8A ), a CLR critically involved in C. albicans recognition (22) . Stimulation of MutuDCs with the Dectin-1 agonists whole b-glucan particles (WGP) or heatkilled C. albicans (23) induced the expression of proinflammatory factors such as Tnf, Cxcl2, and Egr2. This was reduced by concomitant exposure to DNGR-1L (Fig. 4A and fig. S8 , B and C). Consistently, DNGR-1 triggering attenuated phospholipase Cg2 (PLCg2) phosphorylation and IkB degradation in response to WGP (Fig. 4B) . DNGR-1 triggering had no impact on the response to tolllike receptor 9 (TLR9) ligand CpG (Fig. 4C and  fig. S8 , D and E), indicating specificity in the pathways modulated. Using a blocking antibody ( fig. S8F ), we confirmed that the effect elicited by DNGR-1L was DNGR-1 dependent ( fig. S8G ).
Regulatory phosphatases can couple to some immunoreceptor tyrosine-based activation motif (ITAM)-containing receptors (24, 25) . As DNGR-1 bears a hemi-ITAM (hemITAM) motif (7), we tested phosphatase activation upon DNGR-1L sensing. DNGR-1L induced SHP-1 phosphorylation (Fig. 4D) without affecting other CLRrelated regulatory mechanisms (26, 27) (fig. S8H) . Treatment with the SHP inhibitor NSC-87877 (NSC) abolished the regulatory effect of DNGR-1L on responses elicited by WGP (Fig. 4E) . Moreover, mice with SHP-1 depletion in the CD11c + compartment (CD11cDSHP-1) (28), including cDC1s, phenocopied the exacerbated neutrophil infiltration observed in DNGR-1-deficient mice (Fig. 4F  and fig. S9 ). These observations are consistent with an involvement of SHP-1 in the molecular mechanism that adjusts inflammatory responses in cDC1s after DNGR-1 engagement.
MIP-2 (encoded by Cxcl2) is a CXCR2 ligand fundamental for neutrophil mobilization from the BM (29) and local recruitment to C. albicansinfected tissues (30) . We hypothesized that the MIP-2-CXCR2 axis could be mediating the boosted neutrophilia in the absence of DNGR-1. Administration of pepducin, a peptide that inhibits CXCR2 signaling (13) , reverted the enhanced renal neutrophil recruitment observed in Clec9a gfp/gfp upon Candida infection (Fig. 4G) . To dissect the contribution of DNGR-1 to the MIP-2-mediated process in vivo, we infected mice with C. albicans. frequencies were increased in Clec9a gfp/gfp mice ( fig. S11 ). Cxcl2 was expressed by neutrophils, macrophages, cDC2s, and cDC1s, but expression was enhanced only in cDC1s in Clec9a gfp/gfp mice (Fig. 4H) . This suggests that DNGR-1 limits Cxcl2 expression in cDC1s during C. albicans infection.
To investigate the relevance of this increased MIP-2 production by cDC1s on neutrophil recruitment under DNGR-1-deficient conditions, we generated mixed BM chimeric mice with specific MIP-2 deficiency in cDC1s (Batf3 
, and (N) or treatments (F) and (G); *P < 0.05, **P < 0.01, and ***P < 0.001.
in Batf3
:WT control chimeras (Fig. 4I) . This boosted neutrophilia was lost in Batf3 (Fig. 4I) :WT control chimeras (Fig. 4J) . Notably, this boosted neutrophilia was lost in Batf3 −/− :Clec9a gfp/gfp Cxcl2 −/− mice (Fig. 4J) . Thus, in the absence of DNGR-1, MIP-2 produced by BATF3-dependent cDC1s is a key mediator for the enhanced neutrophil recruitment.
Infiltration of immune cells within injured tissues must balance pathogen control with increased damage caused by the inflammatory response. In particular, early infiltration by neutrophils to damaged tissues must be carefully regulated, because these cells can cause further tissue destruction (13, 17, 18 , which generate cDC1s lacking both DNGR-1 and MIP-2. For (I) and (J), all cDC1s in the kidney were of donor origin ( fig. S12, A and C) , and the number of reconstituted cDC1s were equal in the different chimeric mice (fig. S12, B and D) . In (A), (C), (E), and (H), data are means + SEM of pooled experiments, including N ≥ 3 individual cultures or ≥4 mice per condition (N ≥ 4 independent experiments). For (B) and (D), N ≥ 2 representative immunoblots. In (F), (G), (I), and (J), data are means ± SEM of two pooled experiments. Each dot represents a single mouse. Significance was assessed by paired Student's t test between DNGR-1L-treated or untreated (A), (C), and (E) or between genotypes (H) or unpaired between genotypes (F), (G), (I), and (J); *P < 0.05, **P < 0.01, and ***P < 0.001.
control of tissue damage. This concept of "tissue damage control" is not restricted to infections and can also be applied to the regulation of damage from sterile inflammation (14, 31) . Notably, mediators involved in tissue damage control under both sterile and infectious conditions can be shared (31) . Our data suggest that DNGR-1 acts as a shared checkpoint for sterile and infectious tissue damage control. Detection of tissue damage by cDC1s through DNGR-1 would act as a checkpoint for neutrophil infiltration and further immunopathology. Deficient sensing of tissue damage in the absence of DNGR-1 leads to higher production of MIP-2 by cDC1s. This increased MIP-2 production can ignite neutrophil infiltration that drives immunopathology within the damaged organ ( fig. S13) . Thus, DNGR-1 acts as a necrosis-sensing receptor that, depending on the inflammatory context, may promote a regulatory tissue damage-control mechanism by cDC1s or may contribute to cross-priming during adaptive immunity-related responses (7) (8) (9) . This capacity to develop two different host protective functions and the regulation and implications of this dual role remain to be investigated.
